ru 
in 



15 



Mobile Device Having a Protective User Interface Cover 

i',ELbM73fl7337US 

CROSS-REFERENCE TO RELATED APPLICATION 
This application is related to, and claims priority from, United States Provisional 
5 Application S/N 60/254,955, titled "User Interface Cover Apparatus and Method for a 
Mobile Device," filed on December 12, 2000. The entire specification, including the 
drawing figures, of this provisional application is hereby incorporated into the present 
application by reference. 

i s 

10 1. Field of the Invention 

(3 

I * This application relates generally to mobile devices, such as cellular telephones, 

Q 

'.^ personal digital assistants, two-way pagers, voice/data communicators, and the like. 



More specifically, the application relates to a protective user interface cover for a mobile 
device. 



2. Description of the Related Art 

Protective covers for mobile devices are known. These covers typically take the 
form of a plastic or fabric pouch that is used to hold the mobile device, and which is used 
to protect the user interface from debris or damage. The primary drawback with these 
20 types of protective covers is that they must be removed from the mobile device in order 
to receive information from the mobile device, or to provide input commands or 
selections to the mobile device. 
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SUMMARY 

A mobile device having a protective user interface cover is provided. The mobile 
device includes a mobile device housing having a top surface. The user interface is 
preferably mounted within the top surface of the mobile device, and may include a 
5 display, a keyboard, a touch screen, a touch surface, or any other type of user input and 
display apparatus. The protective cover comprises a protective surface and a positioning 
mechanism, wherein the protective cover is mounted to the mobile device housing such 
that the positioning mechanism positions the protective surface between a first position in 
which the protective surface covers the user interface in the top surface and a second 

j'n 10 position in which the protective surface does not cover the user interface m the top 

n 

•tap 

!:«& surface. The protective surface may include a plurality of apertures for receiving user 

i J input while the protective cover is in the first position, and may also be at least partially 

transparent so that a display is visible while the protective cover is in the first position. 

i'U 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

□ 

Fig. 1 depicts a typical mobile device; 

Fig. 2 depicts the typical mobile device of Fig. 1 configured with a protective user 
interface cover according to one embodiment of the present invention; 

Fig. 3 depicts the typical mobile device of Fig. 1 configured with a protective user 
20 interface cover according to a second embodiment of the present invention; 

Fig. 4 depicts the typical mobile device of Fig. 1 configured with a protective user 
interface cover according to a third embodiment of the present invention; 
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Fig. 5A is an exploded view of the mobile device with protective user interface 
cover shown in Fig. 4; 

Fig. 5B demonstrates the positioning of the protective user interface cover on the 
mobile device shown in Fig. 5 A in which the protective user interface cover is positioned 
5 between a first position and a second position; 

Fig. 5C depicts the mobile device shown in Fig. 5 A in which the protective user 
interface cover is positioned in a third position where the user interface cover is 
configured to support the mobile device; 

Fig. 6 is a flowchart describing a method of user input with a mobile device 

! s 

10 having a protective user interface cover and a touch screen; 

□ 

|.* Fig. 7 is a flowchart describing a method of adapting a mobile device touch 

Q 

'.^ screen as a function of the positioning of the protective user interface cover; and 

Fig. 8 is a flowchart describing a method of adapting a mobile device having a 
^ touch surface for use with a plurality of detachable and interchangeable protective user 

Iji 15 interface covers. 

DETAILED DESCRIPTION OF THE DRAWINGS 
Turning now to the drawing figures, Fig. 1 depicts a typical mobile device. The 
mobile device 10 includes a mobile device housing 12 having a top surface 16. A user 
20 interface, which may include, for example, a touch surface 15, is mounted in the top 
surface 16 of the mobile device housing 12. There are many types of mobile devices that 
could be used with the present invention, such as cellular telephones, personal digital 
assistants (PDAs), two-way pagers, data-enabled telephones, digital communicators, etc. 
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These types of mobile devicses all have some type of user interface that needs to be 
protected. The user interface of such mobile devices may include a touch surface 15, 
such as shown in Fig. 1, and may also include a display screen, a touch screen, a touch 
keypad, a keyboard, etc. Example mobile devices that may be used with the technology 
5 described in this application are set forth in co-pending and commonly-assigned United 
States Applications 09/344,432, 09/543,231, 09/634,774, 09/663,972, and 29/130,854, 
and 29/132208. The entire disclosure of each of these co-pending and commonly- 
assigned applications, including the drawing figures, is hereby incorporated into the 
present application by reference. 

□ 10 Fig. 2 depicts the typical mobile device 10 of Fig. 1 configured with a protective 

p 

user interface cover 20 according to one embodiment of the present invention. The 
' l protective cover 20 shown in Fig. 2 includes a protective surface comprising a top surface 

[ 21 and a bottom surface 22, as illustrated in the cross-sectional view along A- A. The 

1"^ ... 

?U protective cover 20 also includes a positioning mechanism 24, comprising pins 24 on 

□ 

ifi 15 either side of the protective surface, which co-operate with a rail mechanism 14 on either 
i'^'^ of the sides of the mobile device housing 12. The combination of the pins 24 and the 

rails 14 provide a hinge mechanism that can be used to alter the position of the protective 
user interface cover 20 between at least a first position (as shown in Fig. 2), in which the 
protective surface covers the user interface 15 mounted in the top surface 16 of the 
20 mobile device 10, and a second position (see, Fig. 5), in which the protective surface does 
not cover the user interface 15. 

Also shown in Fig, 2 is a raised member 23 on the protective user interface cover 
20, which is used to raise and lower the protective surface 20, 21 from the first position to 
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at least the second position. Although Fig. 2 shows pins/rails used as the positioning 
mechanism, it should be clear that other forms of mechanical elements could be 
substituted for pins/rails and achieve the equivalent function of providing a way to alter 
the position of the protective user interface cover 20 without detaching or removing the 
5 cover 20 from the mobile device 10. 

Fig. 3 depicts the typical mobile device of Fig. 1 configured with a protective user 
interface cover 20 according to a second embodiment of the present invention. The 
protective user interface cover 20 shown in Fig. 3 is similar to that shown in Fig. 2, 
except that the cover in Fig. 3 includes a plurality of apertures 27. Each aperture 27 

P 10 extends through the protective surface 20/21 of the user interface cover as shown in the 

Q 

= ^ cross-section view along A- A. The plurality of apertures 27 enable a user of the mobile 

> device to input and operate the mobile device without removing or altering the position of 

;:is 

.. the protective user interface cover 20. User input through the apertures 27 is received on 

ill the touch surface 15, or some other form of input device via a user extending a pointing 

q 

In 15 device, such as a pen, a stylus, or a finger, through at least one of the plurality of 

□ 

apertures and making contact with the user interface below the cover 20. In this manner, 
a user can enter information and operate the mobile device 10 while the protective 
element 20 continues to provide protection for the at least a portion of the user interface. 
The mobile device 10 can be configured such that a plurality of controls are 
20 positioned below the plurality of apertures 27 of the protective user interface cover 20. 
These controls could be visible to a user of the device through the apertures 27. In 
another embodiment, the mobile device 10 could be configured to be used with a 
plurality of different user interface covers 20, such as covers having a different number or 
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configuration of apertures 27. These are referred to herein as cover models. For each 
cover model, the mobile device could implement a different set of controls. The user 
interface covers 20 would then be detachably mounted to the mobile device housing 12 
so that they could be interchanged with ease. 
5 Fig. 4 depicts the typical mobile device of Fig. 1 configured with a protective user 

interface cover 20 according to a third embodiment of the present invention. This 
protective cover is similar to that shown in Fig. 3, except that the entire protective surface 
is transparent, thus revealing the touch surface 15, which could be a touch screen display, 
below the protective cover 20. Alternatively, only a portion of the protective cover 20 

I- 

Q 10 may be transparent, depending upon the configuration of the user interface of the mobile 

□ 

K device 10. This type of protective cover 20 provides for user input (via the apertures 27) 

□ 

'•^ and display of information (via the transparent surface). Although this embodiment is 

:i!«a 
^» 

1^ preferably used with a touch screen as the user interface, it could also be used with a 

{.<& 

1 y graphic or LED surrounding a touch pad, keyboard, or other type of input device. 

is 

{Pi 15 Fig. 5A is an exploded view of the mobile device 10 with protective user interface 

P 

^ cover 20 shown in Fig. 4. This view shows how the top surface 16 of the mobile device 

10 co-operates with the body of the mobile device housing 12 in order to mount the user 
interface 15, and also to provide the rails 14 that provide part of the preferred mounting 
mechanism. The remainder of the mounting mechanism is provided in the cover 20 as 
20 the pins 24, which engage the rails 14 of the mobile device housing 12 in a releasable and 
rotatable manner so that the protective user interface cover 20 can be: (a) removed fi-om 
the mobile device if necessary; and (b) positioned between at least a first position in 
which the proteaive surface covers the user interface and a second position in which the 
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protective surface does not cover the user interface. As shown in Figs. 5B and 5C, the 
protective cover can also be rotated and repositioned in a third position (Fig. 5B) in 
which the cover can be used as a support mechanism for the mobile device 10, and a 
fourth position (Fig. 5C, view 90), in which the protective user interface cover 20 is in a 
5 stowed position under the mobile device 10. 

Fig. 5B demonstrates the positioning of the protective user interface cover 20 on 
the mobile device shown in Fig. 5A in which the protective user interface cover 20 is 
positioned between a first position and a second position. In the first position 40, the 
protective surface of the user interface cover is covering the user interface 15. In the 

□ 10 second position 90, the protective surface is displaced away from the user interface 15, 

□ 

1'=^ and has been stowed beneath the housing of the mobile device 10. This stowage is 

Q 

'•^ accomplished, as shown in intermediate positions 50, 60, 70, and 80 by rotating the 

j 3 

protective cover back using the pins 24, and then by sliding the cover 20 along the rails 
14 in the mobile device housing 12. 

□ 

if\ 15 As described previously, and as depicted in the drawings, the preferred 

i"^ positioning mechanism is a combination of pins 24 on the protective cover 20 and rails 

14 on the mobile device 10. The pins 24 are used to releasably attach the protective 
cover 20 to the rails 14 on the mobile device 10. Rotation of the protective cover 20 
about the pins 24 as well as translation of the protective cover 20 on the rails 14 allows 
20 the positioning of the protective cover 20 to a plurality of positions, comprising, at least 
the first and second positions. The pins/rails provide a hinge and translation mechanism. 
Other forms of mechanical positioning structures may also be utilized to achieve the 
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function of positioning the protective user interface cover 20 in at least two positions, 

without removing the cover 20 from the mobile device 10. 

Fig. 5C depicts the mobile device shown in Fig. 5 A in which the protective user 

interface cover is positioned in a third position where the user interface cover is 

5 configured to support the mobile device. This position is useful for rendering the mobile 

device temporarily immobile. For instance, this third position is ideal for viewing 

information displayed on the mobile device when it is propped up on a flat surface, such 

as a table or a desk. This is particularly desirable for a mobile device when it is 

displaying multimedia information, such as images or video. 

Q 10 Fig. 6 is a flowchart describing a method of user input with a mobile device 

I * having a protective user interface cover and a touch screen. At step 200, the mobile 

P 

device 10 provides at least one touch control region on the touch screen 15, wherein the 
^"^ touch control region corresponds to a particular input command, and is situated on the 

n 

i y touch screen 15 below one of the apertures 27 in the protective user interface cover 20. 

! n 1 5 For example, the touch control region could be a touch key, or a touch keypad, or a touch 
!"* keyboard, or a keyboard, or some other type of touch pointing control. In addition, the 

touch control region could include a graphic or label that is displayed on the touch screen, 
and which may be visible through the aperture 27, or through the cover 20 if the cover is 
transparent. 

20 Having provided a touch control region, in step 210, at least one touch control 

function is provided, and is programmed into the mobile device 10, which corresponds 
with the provided touch control region. For example, a touch control function could be a 
touch key control function, a touch keypad control function, a touch keyboard control 
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function, a touch pointing control function, etc. When a user touches the touch control 
region in step 220, the provided touch control function signals the mobile device 10 that a 
key down event occurred in a similar manner to how a discrete key would function. In 
step 230, the location of the touch input from the user is compared to the one or more 
5 touch control regions on the touch screen. If the location of the touch input is bound by 
one of the touch control regions, then the associated touch control function is selected in 
step 240. Bounding rectangles or similar types of structures can be used to determine if 
the touch input is in a particular region. At step 250, the mobile device is signalled 
accordingly, and the appropriate control function is executed. 

Q 10 Fig, 7 is a flowchart describing a method of adapting a mobile device touch 

□ 

U screen as a function of the positioning of the protective user interface cover. This method 

□ 

is similar to the method of Fig. 6, except that steps 230-240 of Fig. 6 are replaced with 
' steps 260-270. In step 260, the touch input location from step 220 is compared to the 

i! 

jiy touch control region. If the touch control region does not bound the location of the touch 

□ 

i 15 input, then at step 270 an alternative position flag is set, and the display can be altered to 

b 

U reflect the presence or absence of the protecting user interface cover over the user 
interface. 

For example, the touch screen on the mobile device may be partitioned so that one 
portion of the screen comprises a control portion and another portion of the screen 
20 comprises a display portion. If the protective user interface cover 10 is moved into the 
second position, away from the user interface, then this action may be sensed by the 
mobile device 10, which may then alter the partitioning of the touch screen display so 
that more or less of the screen is used for display or control. Thus, the method of Fig. 7 
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provides a mechanism for reacting to the changing boundary regions depending upon 
whether the protective user interface cover 20 is in a first position where the protective 
surface covers the user interface or a second position where the protective surface does 
not cover the user interface. 
5 Fig. 8 is a flowchart describing a method of adapting a mobile device having a 

touch surface for use with a plurality of detachable and interchangeable protective user 
interface covers. The first step 300 is providing a cover model to the mobile device 10. 
The cover model describes the characteristics of a corresponding proteaive user interface 
cover 20. For instance, the cover model may contain the position and size of projections 
□ 10 of the apertures onto the touch surface when the protective cover is in the first position. 
In addition, it is contemplated that the mobile device 10 could be used with multiple 

□ 

••^ protective covers 20, and thus may require multiple cover models that would instruct the 

"/« 

is. 

mobile device 10 how to create the bounding regions and how to respond to various 
j y touch input signals. 

],n 15 The second step 3 10 of this method is receiving a touch input. The third step 320 

■I a; 

1"^ is comparing the touch input to the cover model in order to determine if there is a 

correspondence that would cause the mobile device 10 to execute some function. For 
example, the location of the touch input could be compared to the position of the 
projection of the apertures in the cover model. If there is a correspondence, the cover 
20 model is selected at step 330. The final step 340 is signalling the mobile device. 



Having described in detail the preferred embodiments of the present invention, 
including the preferred methods of operation, it is to be understood that this operation 
could be carried out with different elements and steps. This preferred embodiment is 
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presented only by way of example and is not meant to limit the scope of the present 
invention, which is defined by the following claims. 
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